Phytochemical investigation of the ethyl acetate soluble fraction of the methanol soluble extract of the roots of Daphne oleoides resulted in isolation and identification of two new isomeric biisoflavonoids characterized as 8,8''-bi-6-hydroxyorobol (1) and 8,8''-bi-6, 2'-dihydroxygenistein (2). The structures of these compounds were established by analysis of their 1D and 2D NMR and HRMS data.
), and an aromatic moiety (1616, 1530, 1505 cm -1 ). The UV spectrum showed characteristic absorptions at 273 and 343 nm for an isoflavone [3a,3b] . On addition of AlCl 3 and AlCl 3 /HCl, a bathochromic shift of 28 nm in band II, revealed the presence of a chelated hydroxyl group at C-5. The positive mode fast atom bombardment mass spectrum (FAB-MS) of 1 showed a quasimolecular ion peak at m/z 603, while the negative mode FAB-MS showed a quasimolecular ion peak at m/z 601. The molecular formula was established as C 30 H 18 O 14 on the basis of elemental analysis and HREI-MS showing a molecular ion peak [M] + at m/z 602.0691 (Calcd. for C 30 H 18 O 14 : 602.0697). The broad band decoupled (BB) and distortionless enhancement by polarization transfer (DEPT) 13 C NMR spectra showed 15 signals attributed to four methine and eleven quaternary carbons, each assigned to two carbons, indicating that compound 1 is a symmetrical biisoflavonoid derivative. The signals at 152. 4, 122.3, 179.7, 165.5 and 102.7 were characteristic of C-2/2'', C-3/3'', C-4/4'', C-9/9'' and C-10/10'' of a symmetric biisoflavone derivative. Five other oxygenated carbon signals (Table 1) , each attributed to two carbons, were due to ten hydroxyl bearing aromatic carbons in 1. In the 1 H NMR spectrum the chelated hydroxyl group appearing as a singlet at 12.09 andcorresponding to two protons was assigned to C-5/5'' hydroxyl groups as they showed 2 J correlation with C-5/5'' (149.2),
3
J correlations with C-10/10'' (102.7) and C-6/6'' (127.7). A two-proton downfield singlet at 8.43, which showed HMQC correlation with the carbon at 152.4 and HMBC correlation with C-4 ( Figure 1) , was assigned to H-2/2'' of the bisisoflavonoid moiety [4] . The 1,3,4-trisubstituted ring B gave signals at 7.01 (1H, d, J = 2.7 Hz, H-2'), 6.50 (1H, d, J = 9.0 Hz, H-5') and 6.77 (1H, dd, J = 9.0, 2.7 Hz, H-6'), respectively. The (6-hydroxyorobol) [5a,5b] . The absence of a proton at C-8 indicated that compound 1 is an 8-8'' linked biisoflavonoid. The signal for C-8 showed a downfield shift of 6 ppm compared with the monomer, allowing us to characterize compound 1 (Figure 1 ) as 8,8'' linked bi [4H-1-benzopyran-4-one,5,6,7-trihydroxy-3-(3,4 dihydroxyphenyl)] or 8,8''-bi-6-hydroxyorobol.
Compound 2 was obtained as a yellow amorphous powder, m.p 280-282 o C, which gave a violet coloration with FeCl 3 for a phenol. The UV and IR spectra were very similar to those of 1. The FAB-MS in positive and negative modes showed quasimolecular ion peaks at m/z 603 and 601, respectively. Its molecular formula was established as C 30 Figure 1) were in conformity to a 1,2,4-trisubtituted ring B. The spectral data showed close agreement to those of 6-hydroxygenestein and 5,6,7,2',4'-pentahydroxy isoflavone (6, 2'-dihydroxygenistein) [6] thereby indicating that compound 2 is a regioisomer of compound 1. Compound 2 could therefore be characterized as 8,8'' linked bi [4H-1-benzopyran-4-one,5,6,7-trihydroxy-3-(2,4-dihydroxyphenyl)] or 8,8''-bi-6,2'-dihydroxygenistein.
Experimental
General: UV measurements were obtained on a Hitachi-UV-3200 spectrophotometer, and IR spectra on a Jasco-302-A spectrophotometer. Aluminum sheets 4.5 x 10 cm, coated with silica gel 60 F 254 were used for analytical TLC and compounds were visualized under UV light and detections were made at 254 nm and by spraying with ceric sulfate reagent. Column and flash chromatography were carried out on silica gel (230-400 mesh E. Merck). HPLC analyses were carried out on a JAIGEL using an ODS-M 80 column. Melting points (m.p.) were recorded on a Gallenkamp apparatus and were uncorrected. NMR experiments were performed on a Bruker AMX 400 MHz spectrometer. Chemical shifts ( in ppm) are referenced to the carbon ( C 39.52) and residual proton ( H 2.50) signals of (CD 3 ) 2 SO. FAB-MS were recorded on a Jeol-JMS HX-110 mass spectrometer. EI-MS and HREI-MS were conducted on a Jeol JMS-DA-500 mass spectrometer. Elemental analyses were performed on a Carlo Elba MOD-1106 Elemental Analyzer.
Plant material:
The roots of Daphne oleoides (15 kg) were collected from Peshawar (Pakistan) in May 2010 and identified by Prof. Manzoor Husain, Plant Taxonomist, Govt. Postgraduate College-1, Abbotabad, KPK, Pakistan, where a voucher specimen has been deposited.
Extraction and isolation:
Dried and ground roots (15 kg) of Daphne oleoides were extracted with MeOH (3 × 50 L) at room temperature. The combined MeOH extracts were filtered and concentrated under reduced pressure to yield 800 g of gummy residue, which was suspended in H 2 O and fractionated into nhexane (40 g), ethyl acetate (EtOAc) (60 g), and n-BuOH (80 g) soluble fractions. The EtOAc soluble fraction was subjected to column chromatography (CC) over silica gel eluting with mixtures of n-hexane and CHCl 3 in increasing order of polarity. The fraction obtained from CHCl 3 -MeOH (9:1) was subjected to recycling HPLC (ODS-M 80 column, 2 mL/min) and eluted with H 2 O/MeOH (1:1) resulting in the isolation of compounds 1 (10 mg) and 2, (13 mg). 
